Immobilization of a thermostable alpha-amylase by covalent binding to an alginate matrix increases high temperature usability.
Thermostable alpha-amylase was covalently bound to calcium alginate matrix to be used for starch hydrolysis at liquefaction temperature of 95 degrees C. 1-ethyl-3-(3-dimethylamino-propyl) carbodiimide hydrochloride (EDAC) was used as crosslinker. EDAC reacts with the carboxylate groups on the calcium alginate matrix and the amine groups of the enzyme. Ethylenediamine tetraacetic acid (EDTA) treatment was applied to increase the number of available carboxylate groups on the calcium alginate matrix for EDAC binding. After the immobilization was completed, the beads were treated with 0.1 M calcium chloride solution to reinstate the bead mechanical strength. Enzyme loading efficiency, activity, and reusability of the immobilized alpha-amylase were investigated. Covalently bound thermostable alpha-amylase to calcium alginate produced a total of 53 g of starch degradation/mg of bound protein after seven consecutive starch hydrolysis cycles of 10 min each at 95 degrees C in a stirred batch reactor. The free and covalently bound alpha-amylase had maximum activity at pH 5.5 and 6.0, respectively. The Michaelis-Menten constant (K(m)) of the immobilized enzyme (0.98 mg/mL) was 2.5 times greater than that of the free enzyme (0.40 mg/mL). The maximum reaction rate (V(max)) of immobilized and free enzyme were determined to be 10.4-mg starch degraded/mL min mg bound protein and 25.7-mg starch degraded/mL min mg protein, respectively. The high cumulative activity and seven successive reuses obtained at liquefaction temperature make the covalently bound thermostable alpha-amylase to calcium alginate matrix, a promising candidate for use in industrial starch hydrolysis process.